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Keywords: fatty ac- Introduction. There are several important aspects requiring a control of fatty acid composi- 

ids, drinking cow's _ tion in drinking milk distributed across the retail stores: milk is one of the main consumer 

milk, products; fatty acids are the main energy substrates, involved in the synthesis of cellular struc- 
tural components, whereas their interaction might impact the intensity of body growth and 
development; the fatty acid composition of milk varies depending on the diet and the animal's 
specific physiological state; in case of udder diseases, a change milk composition may occur; 
prevention of product counterfeiting distributed across the retail stores. 
Material and methods. The present research examined milk samples from five dairy produc- 
ers that distribute their products across the retailing chains in Kyiv. Milk samples were col- 
lected to determine the fatty acid composition. Milk fat was extracted following the Folch 
method. The milk fatty acid content assessment was carried out by gas chromatography. 
Results. 20 fatty acids were identified in the tested milk samples. A higher level of saturated 
fatty acids was recorded in milk from “Ferma” and "Selyanskoye for kids" dairy producers. The 
highest content of unsaturated fatty acids was registered in products of “Ukrainskoe” and “Mo- 
lokia” dairy trademarks. 
Conclusions. The fatty acid composition of the drinking cow’s milk distributed across trading 
networks in Kiev was found to be heterogeneous, by differing in the content of both long -chain 
saturated fatty acids and unsaturated fatty acids. 


Cuvinte cheie: acizi _COMPOZITIA ACIZILOR GRASI IN LAPTELE DE VACA DE BAUT DIN RETELELE COMER- 

grasi, laptede vaca. CIALE DIN OR. KIEV, UCRAINA 
Introducere. Existda cdteva aspecte importante care necesita un control riguros al compozitiei 
acizilor grasi din laptele de bdut distribuit in magazinele de vanzare cu amanuntul: laptele 
este unul dintre produsele esentiale de consum; acizii grasi sunt principalele su bstraturi ener- 
getice implicate tn sinteza componentelor structurale celulare, tn timp ce interactiunea lor ar 
putea afecta intensitatea dezvoltarii organismului uman; compozitia acizilor grasi din lapte 
variaza in functie de alimentatie si de starea fiziologica specifica animalului; tn cazul bolilor 
ugerului poate surveni modificarea compozitiei laptelui; prevenirea contrafacerii produselor 
lactate distribuite tn magazinele de vanzare cu amanuntul. 
Material si metode. Prin prezenta cercetare s-au examinat mostrele de lapte de la cinci pro- 
ducatori de lactate care isi distribuie produsele prin lanturile de vanzare cu amanuntul din or. 
Kiev pentru a determina compozitia acizilor grasi. Grasimea din lapte a fost extrasd prin me- 
toda Folch. Evaluarea continutului de acizi grasi din lapte a fost efectuata prin cromatografie 
gazoasa. 
Rezultate. In probele de lapte testate au fost identificati 20 de acizi grasi. Un nivel mai ridicat 
de acizi grasi saturati a fost inregistrat in laptele de la producatorii de lactate ,,Ferma’ si ,,Se- 
lyanskoye pentru copii’. Cel mai mare continut de acizi grasi nesaturati a fost tnregistrat tn 
produsele marcilor comerciale de lactate ,,Ukrainskoe’” si ,,Molokia’. 
Concluzit. Compozitia de acizi grasi din laptele de vaca distribuit in retelele comerciale din or. 
Kiev s-a dovedit a fi heterogena, prin diferenta in continutul atat de acizi grasi saturati cu lant 
lung, cat si de acizi grasi nesaturati. 
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INTRODUCTION 


The nutritional value of drinking cow’s milk dis- 
tributed by trade networks across different coun- 
tries worldwide may slightly differ, regardless of 
the technological performance for obtaining raw 
milk. Certainly, the milk composition is gene- 
tically determined and varies among different 
species of mammals, however, significant fluctua- 
tions may also occur in the indices of drinking 
milk composition within the same species. If con- 
sidering the lipid composition of drinking milk 
and disregarding the impact of pathological fac- 
tors (such milk is not used), as well as product 
counterfeiting, then, the following should be men- 
tioned: breed and physiological characteristics of 
the lactating animals; the diet composition; tech- 
nologies for keeping dairy cows (grazing on pas- 
tures, exercise, transportation, etc.); technologies 
for obtaining drinking milk. Some researchers be- 
lieve that the behaviour, exercise, and grazing in- 
tensity and duration of lactating animals can also 
affect the composition and quality of the milk ob- 
tained (1, 2). 


As regarding certain interspecies characteristics, 
then eleven branched-chain fatty acids have been 
identified in camel milk, which are preferably 
C15:0, anteiso-C15:0 and C17:0 anteiso-C17:0 (3). 


Cow milk lipids consist mainly of triglycerol 
(98%), diacylglycerol (2%), non-esterified and 
esterified cholesterol (<0.5%), phospholipids 
(1%) and free fatty acids (0.1%) (4). 


A number of studies described that the digestive 
system of ruminants has a great impact on the 
quality and chemical composition of milk, as well 
as its suitability for cheese production. Cow's milk 
has a higher level of monounsaturated fatty acids 
and a lower n6/n3 ratio compared to sheep and 
goat's milk, which show a higher amount of poly- 
unsaturated n3 fatty acids (5, 6, 7). 


The milk of each dairy animal species has its own 
specific lipid profile used in formulating of the 
dairy products to obtain the intended technologi- 
cal and nutritional parameters. Stable milk qua- 
lity and safety indices are of great importance for 
the food processing industry. Free fatty acids, es- 
pecially the short-chain ones, show a lower taste 
threshold, providing characteristic organoleptic 
characteristics properties of fermented dairy 
products, particularly in cottage cheese (8, 9). 


Free fatty acids also contribute to the raw milk 
technological suitability for being processed, as 
they impact on surface tension and foaming abi- 
lity of the milk (10). 


In mammary gland pathologies, including sub- 
clinical mastitis, both milk safety indicators and 
milk fatty acid composition may alter (11). 


Drinking milk 1-2 times a month was associated 
with lower all-cause mortality in men compared 
with those who never drank milk (12). When buy- 
ing milk for children, a person hopes to get a pro- 
duct characterized by a particular content of es- 
sential fatty acids and readily available energy, 
which would meet a growing body's needs, both 
in the structural lipid synthesis and biologically 
active substances, and in providing sufficient 
amount of ATP energy for children’s growth and 
development (13). 


The 1994 EU Council Regulation 1234/2007 and 
the EU Commission Regulation No 445/2007 set 
standards for fatty oils, including functional fats 
and spreads. They defined fats into different cate- 
gories, such as butter, margarine and blend 
spreads. Spreadable fats undergo standard classi- 
fication according to their fat content and 
whether they are dairy/non-dairy, vegetable/an- 
imal origin) (14). 


Ukraine is actively implementing regulations on 
specific indicators providing quality and safety of 
food products, particularly in milk, according to 
the requirements of the EU. Modern require- 
ments for raw milk involve careful analysis (15). 


The following major aspects have drawn our at- 
tention to the need of monitoring the fatty acid 
composition of drinking milk distributed across 
the retail chains: milk is one of the main consumer 
products used by a significant category of popula- 
tion and its quality impacts food security within 
the state; fatty acids are the main energy sub- 
strate and the source of the structural lipids syn- 
thesis; milk lipids exhibit a high metabolic acti- 
vity; raw milk fatty acid composition can vary de- 
pending on the animal's diet and specific physio- 
logical state; prevention of product counterfei- 
ting. 


The purpose of this study was to investigate the 
nutritional value of the lipid component of drin- 
king milk distributed across the retail chains in 
Kyiv. 
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MATERIAL AND METHODS 


The pasteurized cow milk from five manufactur- 
ers was studied, the dairy products found in retail 
stores across Kyiv (Ferma, Ukrainskoe, Molokia, 
Zlagoda and Selyanskoe for kids). Milk samples 
were studied to determine the fatty acid compo- 
sition. 


The extraction of total lipids was performed using 
Folch method (16). Next, the sample preparation 
was Carried out by hydrolysis and methylation of 
fatty acids. Therefore, 4 cm? of methyl sodium hy- 
droxide solution was added to 100 mg of the ob- 
tained fat, then a reflux condenser was attached 
to the flask and boiled until the fat droplets disap- 
peared, by stirring the flask content with 30-60 
second intervals. 5 cm3 of a methyl! boron trifluo- 
ride solution was added to the flask content and 
boiling for up to 1 hour. 3 cm3 hexane was added 
to the boiling mixture through the top of the re- 
flux condenser and then removed from the heat- 
ing element. 20 cm? of saturated sodium chloride 
solution was added to the hot mixture and stirred 
for 15 seconds. The upper (hexane) layer was col- 
lected for research in accordance with the current 
DSTU ISO standards (17). The analysis of fatty 
acids methyl esters was carried out viaa Trace GC 
Ultra gas chromatograph (United States) with a 
flame ionization detector. The following chro- 
matograph operating conditions were consi- 
dered: column temperature was maintained at 
140-240°C and detector temperature - at 260°C. A 
TriPlus autosampler at a dose of 1 uL was used to 
inject the sample into the chromatograph. The 
analysis duration was 65 min. Fatty acids were 
identified using a standard Supelco 37 Compo- 
nent FAME Mix sample. The quantitative spectral 
assessment of milk fatty acids was carried out by 
internal normalization and by determining their 
percentage content. Three parallel studies were 
carried out. 


The statistical processing of the experimental 
data was carried out using the generally accepted 
methods. The Student’s t -test was used for as- 
sessing the statistical significance of indicators. 
Differences between the compared indicators 
were considered reliable at a significance level of 
P<0.05, Ps0.01. 


RESULTS 


As it has already been mentioned above, the fatty 
acid composition of consuming milk, distributed 


across the retail chains, depends on many factors 
associated with both the quality of raw material 
supplied to the dairy processing plants and the 
depth of processing, namely, the technologies 
used by different dairy manufacturers. Therefore, 
the fatty acid composition of consuming milk col- 
lected from different manufacturers in Ukraine 
somewhat varies (tab. 1). The milk fat of all the 
selected milk samples collected from various 
trademarks included 20 fatty acids, such as: C4:0, 
C6:0, C8:0, C10:0, C11:0, C12:0, C14:0, C14:1, 
C15:0, C16:0, C16:1n9c, C17:0, C17:1, C18:1n9c, 
C18:2n6c, C18:3n3, C21:0, C22:0, C20:3n6. 


It should be noted that the studied samples met 
the microbiological safety criteria (lack of Salmo- 
nella spp., Listeria monocytogenes, Staphylococcus 
aureus, coliforms) and quality standards (the 
number of mesophilic aerobic and facultative an- 
aerobic microorganisms) established for milk. 


Following the laboratory findings, the fatty acid 
composition of Ferma dairy brand (2.5% fat con- 
tent) contained the highest amount of fatty acids 
with a chain length from C4:0 to C16:0 (59.33%) 
as related to the lowest fatty acids content rang- 
ing from C17:0 to C22:0, compared with the rela- 
tive content of the corresponding fatty acids in se- 
lected milk samples of other dairy brands. It 
should be noted that the percentage of only the 
following saturated fatty acids C4:0, C16:0, and 
C18:0 showed a significant difference (p<0.05 - 
p<0.01) in the tested samples, whereas in all 
other cases we can only discuss about trends. This 
dairy brand also showed the lowest content of un- 
saturated fatty acids (fig. 1) (26.21%), as it de- 
creased mainly due to C18:1n9c and C18:2n6c 
(p<0.05). 


As regarding "Ukrainskoe" dairy brand (2.5% fat), 
it showed almost similar values to the samples of 
“Molokiya" (1.6% fat) and "Zlagoda” (3.2% fat) 
dairy brands in terms of the relative content of 
saturated fatty acids, the indicators ranging be- 
tween 69.75% - 72.89 % (fig. 1). While the con- 
tent of the total amount of saturated fatty acids in 
the “Selyanskoye for kids” dairy brand (2.5% fat), 
in terms of its indicators, was closer to the values 
found in milk samples of “Ferma” dairy brand. 
The content of unsaturated fatty acids in dairy 
samples of various brands increased as following: 
26.19% ("Ferma") <26.49% ("Selyanskoe for 
kids") <27.11% ("Zlagoda") <29.99 
(“Ukrainskoe”) <30.25% ("Molokiya"). 
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Table 1. Fatty acid composition of pasteurized cow's milk (M+m, %, n=5). 

“Ferma’, "Ukrainskoe’, "Molokia", "Zlagoda", "Selyanskoe 

Fatty acids 2.5% fat 2.5% fat 1.6% fat 3.2% fat for kids", 
2.5% fat 

C4:0 3.91+0.23 3.41+0.37 3.26+40.16* 2.97+0.24* 3.76+40.12 
C6:0 2.79+0.13 2.43+0.25 2.41+0.31 2.40+0.11* 2.51+0.32 
C8:0 1.75+0.26 1.52+0.23 1.47+0.20 1.5140.21 1.55+0.2 
C10:0 3.77+40.19 3.35+0.25 3.12+0.15* 3.22+0.16 3.30+0.22 
C11:0 0.42+0.09 0.35+0.05 0.32+0.03 0.33+0.02 0.34+0.03 
C12:0 4.11+0.21 3.7640.39 3.50+0.17* 3.5840.28 3.90+0.19 

C14:0 12.12+0.30 11.48+0.31 10.96+0.36* 11.65+0.38 11.85+0.39 
C14:1 1.63+0.04 1.59+0.25 1.45+0.04* 1.5740.15 1.4940.16 
C15:0 1.52+0.11 1.31+0.13 1.22+0.12 1.36+0.14 1.3740.15 

C16:0 32.85+0.65 29.82+0.59* 31.0841.11 30.76+0.59* 32.59+0.84 
C16:1n9c 1.95+0.28 1.96+0.28 1.82+40.27 1.91+40.28 1.8340.27 
C17:0 0.60+0.15 0.69+0.17 0.60+0.15 0.73+0.13 0.66+0.14 
C17:1 0.12+0.03 0.29+0.05* 0.23+0.09 0.31+0.07* 0.15+0.08 

C18:0 9.45+0.31 10.85+0.36* 11.02+0.35* 12.23+0.46** 11.00+0.40* 

C18:1n9c 18.76+0.57 20.82+0.71* 20.85+0.70* 20.62+0.75 19.47+0.68 
C18:2n6c 3.04+0.25 4.45+0.30** 5.23+0.35** 3.09+0.33 3.11+0.22 
C18:3n3 0.45+0.13 0.64+0.16 0.45+0.13 0.51+0.14 0.34+0.11 
C21:0 0.53+0.15 1.02+0.20 0.66+0.16 1.05+0.19 0.46+0.13 
C22:0 0.02+0.01 0.05+0.04 0.17+0.08 0.14+0.07 0.18+40.08 
C20:3n6 0.26+0.09 0.26+0.12 0.26+0.05 0.11+0.06 0.13+0.07 


* P<0.05, ** P<0.01 - as related to data collected from Ferma dairy rademark samples (2.5% fat); these data are 


presented as mass fraction of fatty acids expressed in % of the fatty acid amount. 


"Ferma’, 2.5% fat "“Ukrainskoe", 2.5% "Molokia", 1.6% fat "Zlagoda", 3.2% fat 


Saturated fatty acids 


Figure 1. The ratio of the total amount of fatty acids in drinking milk. 
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As shown in Figure 1, the “Selyanskoe for kids” 
dairy brand (2.5% fat) exhibited a higher amount 
of saturated fatty acids. However, the high per- 
centage was not related to chain length of the 
fatty acids with a from C4:0 to C12:0, as described 
in the samples of the “Ferma” dairy brand (2.5% 
fat), but rather due to the higher content of C18:0 
(p<0.05) and C16:0 indicators. 


DISCUSSIONS 


The present studies have revealed a somewhat 
wide range of fluctuations in the fatty acid com- 
position of milk collected from different dairy 
manufacturers. There is no doubt that the fatty 
acids of raw milk supplied for dairy processing is 
decisive for the finished product characteristics, 
however, the impact of the processing depth of 
raw material on the quality of the final product 
should also be considered. 


Certainly, under conditions when the fatty acid 
composition of the distributed consuming milk is 
not normalized, dairy producers are not signifi- 
cantly restricted in manipulating the nutritional 
value of its lipid component. Surely, there may be 
an increase in the content of short-chain satu- 
rated fatty acids in “Ferma” dairy brand (2.5% 
fat), having a certain dietary value, however, a 


CONCLUSIONS 


decrease in the total amount of unsaturated fatty 
acids indicates a decrease in the nutritional value 
of the product. On the other hand, a decrease in 
fat content to 1.6% in “Molokia” products do not 
show a negative impact on its fatty acid composi- 
tion; moreover, the content of unsaturated fatty 
acids in these samples was the highest, which is 
definitely a positive factor. 


The study results revealed a heterogeneous con- 
tent of polyunsaturated fatty acids C18:2n6c, 
C18:3n3 and C20:3n6 in the samples of different 
studied dairy brands: the lowest content was 
found in the "Selyanskoe for kids", 2.5% fat 
(3.58%), "“Zlagoda", 3.2% fat (3.71%) and 
"Ferma", 2.5% fat (3.75%); the highest - 
"Ukrainskoe", 2.5% fat (5.35%) and "Molokiya", 
1.6% fat (5.94%). 


Although the Ukraine's national system does not 
provide milk quality standards in terms of fatty 
acid composition, it should be noted that a signi- 
ficant increase/decrease in the content of certain 
fatty acids was found in milk obtained from cows 
with subclinical mastitis, thus indicating dairy 
product counterfeiting. Therefore, here arises the 
question regarding the amendment of the regula- 
tory documents on controlling and preventing 
low-quality milk on the domestic market. 


1. The fatty acid composition of the drinking milk distributed within the trading stores in Kiev is he- 
terogeneous and differs in the content of both low molecular weight and high molecular weight 
saturated fatty acids and unsaturated fatty acids. The milk samples of the “Ukrainskoe” (2.5% fat) 
dairy brand showed almost similar values to the samples of "Molokiya" (1.6% fat) and "Zlagoda" 
(3.2% fat) dairy brands, in terms of the relative content of saturated fatty acids, while according to 
its indicators, the content of the total amount of saturated fatty acids in the “Selyanskoye for kids” 
dairy brand (2.5% fat) revealed closer values to those found in “Ferma” dairy brand. 
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